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ABSTRACT: 

PROBLEM TO BE SOLVED: To utilize measurement in formation including a 
measurement position among a plurality of measuring devices by expressing 
position of a measurement point included in measurement information by the 
coordinates values of a wafer coordinates system defined on a wafer. 

SOLUTION: In a prealignment pretreatment using a reference wafer WF1, 
coordinates conversion coefficients between image-pickup coordinates and stage 
coordinates and between the stage coordinates and wafer coordinates. Then, in 
a fine alignment pretreatment, the positions of a plurality of measurement 
points PM1-PM15 on the WF1 and a recipe including measurement conditions at 
each measurement point are registered. Then, in a realignment treatment a 
wafer WF2 to be measured, a coordinates conversion coefficient between the 
image pick-up coordinates the stage coordinates and between the stage 
coordinates and the wafer coordinates is determined. Also, in the fine 
alignment treatment using the wafer WF2 to be measured, the position of each 
measurement point measured using a measurement recipe, and at the same time 
each measurement point is measured. 
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[W#JS2] MSJBlEtt^xA^jfteflHBffJS* 

frieas«tf?B{±. ^sKe^m^ vestas 

««KSfflW«lSfc .(b) «*3&ftCIJW-S*ri£X 

-r s ? x ^m^aw^fj^. 

mimm$mfa&z%^x, mm&%&%x-®m2ti 
ts. ^xAcosjjefta&^ife. 

[000 1] 

xm%&<mmmfe*i&mzmz . 

[0002] 

n«cr>M3mmz£~>xmfeA i '<Tbtiz>. m&mnfe 
cii, ^xA±ow3e»feftfc«&iscaigrn-y 

(794* f MSB) j tfftZhtlZ. 
[0003] 

[afl>WWfcL«J: "3 fc-fSillS] Hftoffig 
U Ig^iBl^aiOxMSr-fe-yh-rSfc, ^iAW 



[0004] m, n-com^^m^tz^zi,. 
mmwz.wzm%&mi:W&zttfh&. mm. m%. 

ga^-fe «/ V $ titz x j N</>r*i % aWdEWC-^oiai 
fflJ&SiOJiiUi. «-^xA^cS/tSffi$:JXI.. 
SOW* C t iMMTb 6 fc i ^ ^iS* { i) o . 

[0005] z<n%m±. m^wntztiVhiMnrnm 

£imt?>tzMz%Zi\tzi><r)X't>'). fflkcomtmn. 

x-s&miitmt&zbzmwBtfib'rz. t*z. 
z<r)£?%fflfcfflSi*m^x . ^xA±^^coaa 
iw%x'$&ffliizisk®tz>zbim2<r)amb-?i. 

[0006] 

[»HtJWifc-rftfc«><o#BH3j:V*off« • $6*3 ± 

m-humx-h^x. wmsmm*. mzv^uz 
mhw%.£mm.*'yti:<bi>%*; mm&w®. 

x-mtix ^zzb £#tat -t* . 

[0007] ±e» i (Dumx-ii. mfoanwMtfv*. 

#-cs$. a*. xr-x±^aa$fL&^xAcoea 

#^xA±coai^^{aBSr^TI»^ 

[0008] ±iem i co^ffitcfcv^-c. friBai^ffl^B 

ts£o£.lXi>£\\ 

[0009] zo-ttitt. 

yru-h^yi-y^noZbizX-oX. fflfe£<r>& 

s.t<mmz&£t?> z btfx-t s . 

[0010] *mfo&2<r>umte. ^x-^WtMi-h 

XT-iszffittzM%m&zm^x'y±>wmfe{isz 
ititt&xmxh^x. ( a ) ±sm i co^t^o-c 

^ffigffitcsfc-f s is t , ( b ) &m%.&zm-t& 
mzxT-ismw&vmmmzm^x. mwx^±.<?) 
m^<r>mm>^mr'thJMb. zfothzb* 
mb-th. 
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toon] z o-ttuf , ®%.mmcomj&x?>mmm 

tm^X . *t x^±f>W%M.<r)tm*&fe*h Z b tfX 

[0012] jjejh 2 wc . mzmfc&s. 

ziffiixa*). taarm* mmm*m 
x'Z.mzixtz&mimmz&vhfmt . mzxT-is 
sm&izaii- h mmt <rm<r> * istt m&$mz 
+imwsemmt»3£ttiMt* msmsemvm. 
tffi^r. mm&x&JkximztiKwmmizio 

MmwsemtxftriJMb* i*ts£oizixi>* 

[00 1 33 i o-tfM s IMUMWj&U'f-S'**** 

taw s XT-^mmj^mmizimtz^h z t #t* 

[00 14] 

h^x'^z. mi^nmt. vxK±<r)m i &£tzmt 
&m%.mz«?tfL-t&mm.X'*>'>x. ite*x^±t:« 

ttmfcmtm't&m&mmm&imi. Mesa 
^n&mt, mn^xjs±x^.mtiti^x^mm^ 
<wmmxmtix^z>zb*mLb-t&. 
[oo 1 5] %2<7)mmi. ^xj\nmthXT—=j 

&mtt:m^&Z%^XVxwmW&t:ft5£tl 

m.Tt>->x. ±iz.coirm&t:imfflz£^xtt&zti 

flfc:SaW**Si:. #Wfcjftfc:BW*lllEX?-i« 
■W«0tt»8*Jflvvc. WE^xAi^^HlJ&ftcOttB 

Wlb+h. 

[0016] m3nmffit. ■syti.—riziiiomi 

li. yl^i^/l/T^^CD-ROM&fc'^rjyK' 

^Xr-kWrtMSJia (RAM^ROM&fcV)** 
'J ) fc^tWaiaeSSS. S>£v^ vltU^honve 

[0017] 3S4<0©aHi. ^3.-9\zm.<»W% 

[00 18] 
[^WHSgO^liS] 



xt>&. zom&mt. mwmfci.- vh30b. » 
m&&b ix<w/t&3-- y K4 ot. ®«saai- y 

h5 0t*filtTV^. 

[0019] MfWflUL^-y b 3 Oil, **&3 1 fc , 

mu32b. ®w®33b. XT-^mmm4b. 
AT- : Jmmm*&*&35b. \Yx^r-^3ebi: 

it, Witf^-stf-K^^^WflV^ft*. XYX 
T-i/3 6CD±.iZit. ^3W*-7xAWF*J»a§aS. 

^«»C0^#^y:7*A<^l£$*rO^. CO 
£812. XY^^-i/'3 6*HWE8**«flU4*LT^ 

[0020] ftS^-y MOIi. ^74 lfc. 3fe2S 
42t, A-755-43fc. ttV)l'>X4 4bZfal 
TV>|>. yv-7S5-4 3(i, #214 2*^ #8*3*1*: 

F<?)$mX'R%2h.tHmt. tt®)/>X4 4b^-y 
$5-4 3fc£jB3§LT, ^^74 1(=ASt-fl.. -f* 
hh. ;-M74 1(i. ^«c7xyNWFco^ffi<Offlffi$: 

saw-a. aiaj:L-c{±. mmmiSL (ru-mm & 
m&zbmtiw zvmmca* 
4i<Dm^xit. zmwx/wmsizmiSLZtit: 
y r<o i w x «k o t,/hs v \ mxmm 
-rixoiz. ¥m#v iawf nmimmt . wi&>®> 
mj--»/ h5 0izX'iXim^ii, ztuzx^x^m 
^xAWF^mig^^aiS^s. a««iai--yh 

50CO*-^1 3 6Wi. ^StlOxMWF^-^tfOti 

[0021] 3.—ftf&tt®3 2 OtofcLX XY^f- 
x'3 6 fc^ttS^ilfg^SrA^-ri. b . *0*tMM=« t 
t. ©Jfflg|53 3^x-v ; iEil334$rSiIfflILTXY^ 
r-^3 6^X^f6ifcY^(6i^«i$-ii:S. i^, Sf^ 
iJ3 2*»^>Xr->''OJiSS!^iiA^* { A^§ni» 

b. *m&coxT-i?m&mtfZT-i;mm*& 

**3 5KJ:->-rlllSi*<fC«W«3 3t:ttlftt5*l4. 

38£^LTWffl»3 3a»fcB«8Hi-<y h5 0tct> 

(i, BMaKioTigSSSftfc^xMcOBtemini:. 
iW^^^MWMiktWBtftiklcJr-sT, ^x 

[ 0 0 2 2 ] ®2it. BfW!Hi--y h 5 0 Ortg5«fi£ 
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li, CPU1 lOt. ROM1 14 k. RAMI 1 6 
k, AJlJ^^^^7x-fXl 40t*i. 1 

US. AtiJ*^>^7x'f^l4 0Wi. ^-^l 36 
k. BftT-<*:M38fc. iIfI£S&3 8k#&l££*l 

[0023] RAM 1 1 6Kli. ^HlHHSfrfflifc^S 
15 0k, MflMfflHfe&^R 1 5 2 k , A7-y-77f 
y/#Sl54k. ftftlft^lSl 56k, QH££Htifc 
5£¥8l58k. «*{4S^«#ai6 0t. 80l£ftS 

6 2t . g&saa^Ki 6 4k. m&wm 
&m i66k. «w«ai , *-*T7 , y ^-v 9 ^7 

[ 0 0 2 4 ] £ftfcfl**K*>«Me*SSW-4 3 
14, 7U*v7/UT<X?*CD-ROM^fiS^l[<0 

«Wc«ai3*i*. *LT. HtfWfeti. RAMI 1 6 
T. nyti-^yXfAtlt /\-F?x7k* A U' 

[00253 b . &m.^h^m<r,wm : 03 js. mm 
mtm&imith^mvmzijitwtmx'bz . 

P^ia (03 (A) ) kli. ttS^^HSO^ 
WilHK^iA (03 (B) ) fcHt^-^aWB 

ssftfc&soo xn<o i ftsrs^x awf i k ix 

«I!U fli!^x^*i»«S^xAWF2k^l). 1ft 
O^xAdti. MS£irt*-£2fc£RPk. «ft088££ 
PM1-PM15 (eA-C^-f) k#t&£$*l4. 03 
(A) , (B) izi>7jkZiix^ZXolz, *xa#xy 
xf-y'3 6±fcttK3*ufc«fcii. ffi&oilHStfffl* 
JR93 4k<0k<R£LTU4. Xf-y'36lWiA 
**iiM-4fc**)»iaa <0Sr£-f ) <0ffl)ilc^J:-7T 

tt. ^xA^/.y^NTtfJISffi^ffl (fidiWWtf^) 

6B*fr|6j) *(Sl< J:o^xA* { ffig$nS^-t>J> 
4. L*>U C^i^^T't^xAc^tfiEliK 
ISS$ii6k{il®^-r. «*8K*v^«lirc^f— i^* 

3 6±csts$fi5c:k^v>. *zx\ z<&mm? 

tt. ?xA#<xj:<7)fl££IX9*#4icOk<5£lTU 
4. HUC*t«SlE«t4. XYX7 i ->''3 6± 



taa$iX^'>x>'>5rlsI(E-tS^WllIIE«8fllS:(ix.T 
vvSrucor. ^xacopjs (BlS^rtfli) ti. BflM&Sfc' 

[ o o 2 6 ] 04<i. mmmiztii-rh&&£h-£wm(7) 

ofiHtefc-tiflHMi. «Wx/\*Jflofc7'J7?-M 

yhfJiOS (Xf77Tl ) k. S^xA£ffH,Vt7 
r-fi^-MVMJWi (Xr /TT2) k. «S95g 

^xAj-fflv^cr'jr^'fpO'hJaa Ux»/7T3) 

Uf y7T4) kC*Sl]$ix4. XT77T1, T3 

6 0 (02 ) <7)SWtf)T£. fflSftSfcfc^Sl 6 21U 
^h<7)fBl<0#a 1 5 0. 152. 154. 156. 15 
8. 164«<t8:JjlT£ff-$-4. Xf'/7T2, T4K 

1 6 2«awp*>Tfc. m&Q.g&m*m 5 2tw- 

y-? 1 5 4 fcJM£¥ftEKBlft¥R 1 6 

4k* { t87j ixmtth. 

[ 0 0 2 7 ] 04^t-/7T 1 CtittSIf^xAW 

^^-^«kofa<ojsasai«ak, x-f-xSKk 

x a&B k affla&BXjftfiMK k $ ft 4 . zz 

4 o -cam $ tifc&iKBaaffttfn t-^is? *i*:i£f» 

( rs^aMS^j fcofj:) tf>Ji&T'*4. r 
gj & XYXx-^3 6±T'SH$il^^ ( r X 
r-^'ffi^j knf^) <0ffigrC*>9. r ->iAlfj 
l±, «?xA±"C}£»3*irt:jffi!GR ( r^xAJifBRj k 
ofciO <DJ^&T'&4. 

[0 0 28] ^.x-x'JSSk^xAj^gfc^^ffiS^ 
8tfls&ti, XYXr-> J 3 6±t«S$^Si(6'>xA 
WF l<O0«flK<? 1 k . aS^*£«j6^RPOXT 
-S^mWii:*»feftStf*l* (03 (A) ) . d^T*. 

p-^iawf l^nifefts^ i«i. ZT-ismmJkn 

S*^l6lD s k^S^xAWF l<7)««6^ri6lD 1 k<9& 
tAS-CJ)!.. X^-^«IHW)«ttrmDsli. XY 

xr-i;3 6KttLT®5£Sft£:friare*>9. M^.tfx 

YXf-y3 6±OX^ri6l (^tf<03^l*l) 

til. gijS^xAWFioai&frfiDKi. S^^xA 

wFicitLTSSs^^r-fto. fdiaaai^x 

AWF 1 -yf-NTS:B$tfW6^|6lk L^B#i7)3^ 

[0 029] Xr-y7T2tCfc{tS©P'>xAWFlS: 
ffl^7t7r^y77-f^>'M>rSaST(i. «6^xAW 
Fl±^«»£OSi^iPMl-PMl 5cDttgk. #S) 
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«t*tr«e^^ei 3 9tt. SSEtiHSffric^Sl 6 6 
[00 30] Xr /7*T3. T4tt. teSOfeg^xAWF 

2 tffiv^ru r ?4 > v hiiaat ? r 4 yr 94 * v 

[00 3 1]Wl^iAWF2WSXf'y7T 
3. T40j|UItt. XT-/TT1. T2X'f8^£lM%£ 

st n tgs-efsfff & z t ^mx-h o . *fc . s'jo 

&£&tf>$8tttXT-yTT 1 T^tfrt: i>Ofc Re t <0£ 
fiWB-fS^fctf-t'SS. L*>U fciffl^xAWF 20 

m*tt, 03 (b) izTjk-txdiz&mnftzmom 

bWfelX^h<r)X\ XT-vmi:^xAJi®t«o@| 
[00 32] Xf77Tl, T2Tffiffl$ftfct> 

&£$ftl>. Xf77"T3, T4fcftVvC«W>J| 

x'>0 ifflUWf7rTl, T2<05aa5:ff-5ffll^ 

(S2^xA) Jffll,^Xf77T3, T4«0«UI£ 

<r>M%.&m. Hfclftft**LTVvCfcJ:<. 5 

[00 33] C. aJU^xASrfflv^T-UT^-f^^h 
ffitm : H5=firHLH8tt. £$»>x/nWF 1 SrfflVtf: 
T 'J T 7 A * v hwi^M^miTik-t y o-f-v - h T* 

f>&. 85Wf77Tl lT'tt. Sl^iAWF 1<0 

B«nn6«S/3 1 #ik#>hixh. vxrizmw-t&x o 

SftlgMEftKl 1 tt. h 4 0-CJWRLfc 

6. 

[ 0 0 3 4 ] 06 (i. Xf ••/ 7"T 1 1 cOBiffl#JI$-^-f 
7D-f-r-hT'J!>S. Xf yySlX'it. ^x/NCOf- 

[ 0 0 3 5 ] 09 tt. ^*'/-x^<0«ffllCJBjS3ftfc 

f-/rwi2?ijS:^-ns^0TJ.i.. ^h*^x/nwf<7) 



Aft, GR-mn 4M0f)h. 09 

(A) ttfflR-ffiSW>WC**9, 09 (B) tt, «»- 
«ft«)»C**. ^WJ:d^4iiO^«^^W^ 

L Y t frh . ' ^ x A<7)sfr|>0 *mmz LX , ■^'W'tjfiW 

^-yroffla^aiirs^t^t^s. ^->t, 

TSlTli. ^<fctf-y7 , ffl»O4ffl0W«^i5-«i- 

LY^-tfiTCBfctfATJSftS. 
[0 03 6] 06«XTy7S2T'tt, SK^xyNWF 

y4V,Z£nXW)Tkitlh. ^lAfr'ijJJCXYXf 
-x*3 6±(c»S§aS^WS. 09 CSrf «k 3 fc, •> 

6a. 3 6bf«^Snt. XYX-f-^'3 e^ff* 
3 ft £. i^xRWcfiv^-C, */741i: 
«koTa»-tl.i:. ^xA04"D#jg<^>B«S:»S^i: 

[OO37]01O<4. 'fxAcO^W'fifi^ffi^L.T* 

•t«±0-c$)S. zco$mmu, &+vrcp<nti±. 

Oftlz . flfi(7) 3 t^ii^rv vwwwr^c^ - y p T*< 
»^$ftT^St>Ot-fS. ^oy^->PTSr^tfH 

^ 5 4 7*? -r y s l asm® b l x mix ti h z 1 1 * 
0. **v^i, nmmbLXMffl2ti&Ztt>*>&. ^ 
m<0«^t:fcV^t>, X^-f^^SLtt, f- y 

re Pbtemtfmhm&b ixmrnx-ht. 

[00383 010 tC(±, + ••/ Tffl&«04 8S«0«^ 
*)-*tCjC t frti ^ 9 4 1 <9H»W 1 -W4 C0^S* { W* 
ZtlX^i. fraLTtidC ^^94 KKWrt-J X 

lffl^-y7*5-r^T^ft5ii:{i^\ mi^Mff 

wiii. +>vTW&tfmi-mi<?>%&iz}iiiz>'7x'\ 
*&x'<nm$mzn its. ccomifwitt. 7.79 
'f79-^ysL«7D3^^<7){I{^+'l:^^c{i^SLTv^*. ^2 

">xA«t>*"rwjs«<a«(cffli-fs. ^ws»w2tt. 

2-?Wf-y7(Cfil5^iX^fil[S^S. ^3<7)«lffW3 

TOSfilfi^Cffli-f?). d<?)«»W3t,, f- yT-fctt 
itlfcfflBCft*. m4cO«»W4tt. f--/7fflS:* { ?J 
Dc-«a^^^fc ft S y x y N4>ifcT-coffiift1i«(c« S 
•TS. d<o«»W4i,. 2r><n^ yy<r)mn.^z^ 
titz&WiZ-hh. H^trtt. S^^xyNWFico 

i6]§tt0i offmm^wm,Lx^h<^x\ mswi- 
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[0039] 06OX-f y7"S 2'Cli, ^xAOtfMXi 

mza^xmmMV&tsnx: 0io<osi»wi~w 

f-xr^jfa^'ffiBc-^KO^cJi, 010 

tZX\ Z<0m&£tt. *-v?W-y1-LXt 
fcti L Y<T> 1 / 2 fcW x 'Wfafrgfttfe? 6 L fcftSfc 

[0040] 06<DX-f 'y7S3Ti±, m&®H1jftik 

«#wi 50 (02) wmtzisttLiwmxvim 
mmmtitth^, nontax ?i'flMu»&. s$ 

a»x .y x^tffi*>^>^#^>^tsikl^w^s»s^oI2«sAS^ 

ZZbtfX'ZZ. 

[004 13 01m, 1^7cft^^cJ:l.iItlx. y >; 

ts^fcft^g£*WJ30-ej>.&. 01 iwi, 
n«<7)iimizidt7cmLx. mmmtm-ti. Has 

18 0* OMcfcfc***o»^fl*aHR 

mmmtot m»**i:lt. zaxmnmM 

fck-thZbtfX'Zh. 

[0042] 01 2&^L014li, V^M^U-? 

mzx hwj&xv vmnikihmimfflmx'h 
b. 01 2tt. vow^u—rizxz, w&wmoiim 
**LTH*. vowiu—r&x-ii. t-r. 012 

(A-l) tMi (A-2) lZ7fi-tXo%. I7y'l* 
i-ktsflifrH X<mik7u y ? ( 0 1 2 OOTCtt . 3 

x3yo 7 ?) **mmtL*)#»t>mi-th. zz 

X\ ri'yylfj li. rsjfifcoBjRO^?, 
<fc{,locoB#?)B5S!<ia { » i#B#(012 (A- 
1 ) , ( A- 2 ) *>«M**) WB&ffifc&Sr-oTfc 
0. *»o. BflW)«»±fc:«r^B«j fc^Sft*. 0 



12 (A- 1 ) Ttt B«^ftSP^B^'x.y>--B^ 
fcLTi«BS*i**JB**L"Cfc9. 012 (A-2) ' 
Ttt, EtS3#OB5B* { Xy^mfcLTi2t$£ft£# 
9S*^L"C^S. x -y ^*BS«>i|jM(i, 3 x 3 7 a .y 7 

$• mmmx-mt i . ••/ ? o**B5&a<±f2<o 

S. 

[0043] 01 2 (B-l) , (B-2) (±, 

Sa^lfiJWV ^/U^W-^ t -5-fl-f ft* LX^ 
£>. x y ^B£^£tf 3 x37o-y :?{;:** LT, £ft£ 

tim$-£lZtlZ£^X. ★TX-yy'ilfcSilXyy 
«i:*«*il«X*«>fe*l*. 012 (C ) te, yk^l*] 
fcfWBStf fc*^***)*!** I/O* . 

3 x 3 7a y ?<OBfltffifcfftB£ 

^1^-^$- 3x3/07 ?<OB3HlfctfU8$-££ fcSB 

X-yi;a#*§<o*lS. 

[OO44]013ti. VW^U-^fcJHWC** 
ft*:*¥x -y ^ x fc SHx -y y'iyt«>f>, BfcOB 
«at«^Kt»aJi-*^*5Rt«HHHT**. 01 

3 (a) nzjM-Xoiz. wmvm&mem&ait. t 

an-' (y/x) CICT', * 

fcftircfts. ffl* tf . 01 3 ( b ) <r>mx-\t. sax 

7 VWf 0 -C* 0 tK^X y i/W 4 ^<7)T\ «S a \i 0 
' T*SfcWST'#l.. tit. 01 3 (C) OWTtt. 
Sax-y^ffltyKTX-yxWV^-mt 1^WT\ ft« 
a«4 5' TiikffirC**. ftfc. fllaliO' ~ 
180* COKfflcOfiS-lRStcOfc-tS. 180- ~36 
0* cO^fflti. 0* -180° ^Hk^ffit-ftS. 

[00453 0i4ij, mm&itcb^wmtm-- 
mt. z^mmm^/^t^— ^ mz^x 
m&*ixKft&a<?>}iAh7jj>t*-mw®x'$>h. 
014 (a) izoKtzmmmizti^x . 01 2 (a 

-l)*fcliH12 (A-2) <7)i:d%x-yimmZ'P 
tmXb -th 3X3/U7? Zm& I . x -y ^BJgSr-t 
O#3x3yny7^o^T01 3tc«r*»Wi*« 
fc&JTfS. 014 ( B ) ti, ^OJ:dUT^»<03x 

/7AT'ftS. iOW-Ctt, 40- t 1 3 0* OfiSC 
t-^^ttL. 4 0* <7>{4S^e-?j!i*fi;*:T'£>£. 
^<r)^, fi^t-^ttB^JSa 1 £\ U|iii»B»rt^ 

[0046] ^rfc. ±aufc 1 <Wc8aKfe^»y^*^ 

S. 01 5tt. 4boWB3»i***rK'5HT* 
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h. 01 5 (a) (c^-rjot. \<r$mwft 

tM- ••/ T?4 XtJt^T/h? V >tf)T\ f - 7 rwUHE^lS] 
#015 ( B ) ~ ( E ) O4Sa«0V^-rtLt*J)l.*>Sr® 

jso+oior^i). m6<7)XT"/ys3i,zti^xit. 

[0047] Xf--yrS3(liJ^Tt#f>fll)ilM 
ylly* ySL<7)i>cr>X'h&. <IU 794 

[0048] 06O*T •y7S4T(±. X-f-yTS3T 
ftS. £*>W5©i, Witf, 111 3Kijrf l&7C&Sa£ 

01 2H21 4te^f y^3r^-^ffi«:fflv^*& 

(C{±, SI 4 (B) <7)tXb/7A<^tf-^iiA^O 

*»*a~!WB«Ttt&*-* C £ . S«x y v- 

fcfcWC. XYXT-v3 6£fllf£» (W*.tfl&fJ 

«a 1 

[0 04 9] <I -3 LT. fflESKftJKa 1 A^^ilS 

XT-yrseiza^x. mm&femi 5 2 

*7 3.t\<r>*>L-W& l Zt5^XX'7 9 4 79 -f VSL<7) 

3tatttt&8»K:*trJ:3fc:. XY*-f-v3 6?)@ii 

ft t Y«wrrttc«->fcf - -y mvmv) 4 «3S<o*fl*-& 
*>* (m-m. m-m. mt-m. m-G 

St) K«k-?T. -7iA<7)4"0^(t5lD^«H^fiiB 
(±11 1 0 iZifrt 4 O<0lffW~W4 OftBWiffifca o 
TV*. SHRffigftJE^Kl 5 2(02) tt. Xr-yT 
S 3 TttMlfcHIHWWSa 1 , f- 7<0ii£ ( t 



*LX. LY) fc. f-y7V>fflaflW8A>^ XfififcY 

^•[Slt-e-^-f^t'^gjg^lS^-ti-iUf X? 94 794 >• 

sit*. mi&tm3--v hsoti. ico^iiMi&sjwii? 

3 3 (01) (Cilttl/C, XY*t-v3 6 

;M94 lt,Z£r>X$>f8fflmto&W&Stfti 
■fh. %t5. ®.®Wll&ctllZ\tl/4<7)*m£Ztf*> 

h<r>x\ i mo&miz x ot . *HF0)*'i>a { *7 9^ 7" 

tfr&tzii. mHfVxWP*&W**&b 1X9 0' 

muzifMz&mtoz%szix , nmmtsmm 
h*>m&®.m vxp'bimiZitiztffxzh. mi 

6ti, X^y^yy^ ySL(D$.j&iiLfflzmm<?><*»b£ 
»«S*ttt!ll**LTV^. 016tc^LJtJ:d(^ 

Ar-xJSIS^OSiS^[6]D s *^fflEHS«JSa 1 £lt 
OflKLTV^*. Xr7TS6(CfeV^T^>54 IT'BXO 
5LC«B«tt*-^ 1 3 6(CS^$flS. 
[0050] 16mf7rS7tli, Xt-/TS6X' 

$<thwwm*m . ^T-yrs8ti±, s»(as^ 

^S15 2* { , X^^-^T'^'f VSL^Pam 

l«{ffl#i>««ijSt«lB&f&IWcflOTS*i.*. » 

01 6{C^i-^^94 lcOffiHWaiO^ll^PaCOIig 
xmaiit. ^O^Pa^fig{±, X-if***X^l 

3 6 K«^2ft*:®l8LB;:fc WC . ■7'7^l?^-K-f yf 
■OfT^xZfftK A-v>i>z&mzitx%%.-t& 

^■Cfil«$ill.4oc7)ft^c0"4'^{aS?:, Xly^fy 

4 ySLC0$imE.tlXVt%.-tZ>. ^»WacO 
ffiWil±, ^HWart^m^ttS (CTttfU&OST 
jit) KS£3*i. CWffi^^ie^tCLTtWRJiil**^ 

$ixs. mmiSi(o^A<nx7— : JmmJh^mmt. x 
T- : Jimm*&*&3 5 (01 ) T-axoa^fi^Jie 

mX'ypZtll. ^»Wart<OfiE«c7>es<7)^f— vHS 

^<ojig(±, «»wai*icoj§m>ss^(:fc(ts-f-offis 

<0{4SOiSS<ii:, mWaVlMAnXT-iSimmb 
frt,&tiliStiZ>. 

[005 1 ] ^rfe. ^r'y^SStwfcv^TIi, miOr 
>7*U-hBCRMPac?)ffi|l^iQai:, ^^9'f7 , 7'f 
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y) <>fl£3*i£. 

[0 0 5 2] @6<0^-f-yrS9Ttt, Xf77"S7t 
TSUt*. 01 7li, m<OTXri--hB{ftMPa 

^S8<r>B?£^-fi&fU!0-e;&s. xf7rs7?ii 

B (017 (A) ) 01 7 (B) tSrfiotCffllHl 
IcftSal^MIUHlO^lHl^^^T. B£»*)BB& 

1 3 6tc^-f £. HtRcOimiSJi:, 77 -f 
izX^xmfZtlh. -x— fte. ^$ft*:BB£R£ 
LT. Ty7U-h®BMPatLT$ffi-C§SHB^ 
^-y36«JSRSrr&3&>536»*WBW-4. T>-7U-hfflB 
MPatLTfiBfflt'§&B«A^-yfcli % *<0W? 
^-yc7)(6l#*><c>, fflEB&ftBa 1 t LxmfaA^m 
BHBBBfl+tf) 1 ofcaB-CS 5 J: o KcWi8iJ*?-> 

zwtk-tz. 7-yru-bmiSiMPaLt lti±. 9o* 
<osaafsoni<s^#tt* { iiv%B«^^-^**»* u*. 
«i**itf, 90 - <nmm<r>m&m& <9o- , 1 

80* , 270* ^HKEM^tt) *>vvf*i*»fc*"f 19 
tfc/^-yti, ryrw-hBIRMPat LTfi^BflJ 
T**. X?94 794:/SLO^ttjfitf>m»Wa(;: 

^COMW^-yif^ 1 <r>=rV7V— FHBMP a t L 

[00 53] JRftWfflffWartCf vrU-bBftMP 
a t LTffifflT§ iBB/V-SoWSfc 
(i, ;M94 1TBX9j2X;£BB£*-?1 3 6K5I* 
LTBBL**<<>>. XY^T-^*3 6Sr^U-f^»i&$ 
*LT. ?5'7'l"-hBBMPafcl/CttB'e* 

[ 0 0 5 4 ] J££0£»Wa |*lKr hlfcM P 

a t txmx'Z *M«/^-y*qwE-r*«*K:tt. 

017(B). ( C ) KjjrtJ: ? E(6^0B«I*I*» 
lof^ri/- hBtRM Pat LX%8rth&m® "3 HI 
-T. xyr^-hBtRMPacoKHIi. ftfWx 

m<?>x4>T<>?T : tMx*m^xi&'fcfh. t>t 

U-hB»MPati, X?94 794ySL?)£.-iitt3fi 

<Xi>&^. &is. f >7U-f-BBMPati. HBfl 
^SBx-yi^gifSt LfcfcfcfclEaiLfctfBT. B£ 

®j tti. T>-r^-hBfiiMPa<7)«^«W«-ja 
fflBrtoe&x^tliimrafcliBSfc&att 

[00 5 5] 06^r-yrSlO-C»i, SKOfvr 
U-hfflBMPa^BBt. t^TV— hHBM P atf) 
B£ttB&*S£BA (W£«B1 7(C) CSrf£± 



j±iQa) ^Xx-^BBtfffl^ftS. 

[00 56]16<0Xf"/rSl IT'Ji. x-W 0' 
ScLT^O tUUlT V7V- hfflBM P acoBrJ&TXfrl*) 

(«£i*BIW>3«$*>2ffl) BBBB(c*«t*BB 
tffi (0* Ufa) DwlX't>hbfc#>lZ\blZ£iX. 9 

1 sritorr*. wi«r, 01 7 (b> iz* 

?£olz. SEteftSa IrtfttBIHflOtcBBLfcBB 
KiSWC, Btto3B#Wj&«BBBBfci»t*a*#l«l 

3 (A) fcjSrt«WrrtD 1 fcH»-RLT^*#. ft 

a. a— wmmtDMitjiftm:. giwjfctfu- 

03#*l6]#SJfcfr|6jDwlt LTI£5£Sfl& J: olzLX 
i>£^\ *7 x'\<?M&mABUi Hi. Xx-^'J§lg^ 
^Sm*|6]DsA^. flBBBnBtt&fflDwU-roft 

017 (B) coB£fc«, 
AWB«EHEft«/9 Hi, BBKftfta lfcBLn. * 
fc. BBBB?)B3S;*|6jDwl£, B#|f03«f^[6)l^h^) 
UfatzWRUzmSlzii. m<7 x'vaBBBCBB* 
Hia ltUJISrSBt&S. t*»U dO^Ci,, 
BHI^Ka 1 W5HgoBtJ0K*fcJi«J|[LfcB*<B 
BEMEfcK/3 1K*1>. «i«f. 017(B) Ott&tc 
BH^)1 2B^i4«WRBB<oa»t^rifi|OHl{: 
LTBBSfifcB&Ctt. »">xAWP 1 OflBBB 
BBiSlli. (a 1 + 90* ) 06O^f-fT 

s 1 2-eii. z<?>wmmv&0 i<r>mm^.w^\ 

3 9{C»^Sill». 

[0057] W¥zl=. -y h 4 OT'S«$nfs:BS«i, - 

<mm&ft%.B itmmtLx\^<r>x\ ixroum 

»c*jv^B«3Wl«8*i*BfcH!. COBdlUteftSyS 
l«»fll«B«fcHB'f6£fcfcJ:->TjE£Stf. iE4 
LfcB«KWLr«H*qW¥8ii*. 
[ 0 0 5 8 ] fc ZbVs ^-3-- -/ h4 0O3KTBT' 
(Wi.<fCCD^^54 1 ) * { ^r-xJ^B^*"9<«V^ 
■CBOWt^nrv^i^Ktt, ^i-.yh4 0TH 
«SnfcB«rtT3eB8*i*BB«IHW. ^r-i^'ji 
BB*»fe«v^«JBlc«:6. 01 8tt. BBBBB<OB 
IS (U, V) icfc^f— j/'B«*OBB (X. Y) set 

BB^^Bi* r icj (iBBBBB0BBT«£Ct 
5r.«i*LTfcO. rscj i£*?-£;ftBft«>BB?ftt 
it*B*UTV^6. BBBflUR^BSB^iis «HW 
aW£Tjft(cRB8*L'CJS0, fm^-s/BBBOB 
BBti (XI, YD scT**. BBBBJROJi 
Mu, Vti^x-y'BSBOBBBX. Yfrbftl&d 

- ••/ h 4 0 (O^B^^Kttl^^tcfiB-t « t«T* 
S(U. V) ict^T-^'JSB (X. Y) sct^OOJi 

asssKi. mnm. 1 t=*r 2^77 ^ ysw-c* 
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(0059] 
[ftl] 

(costf in 6 o" 

-sin<5 cos<y 0 

[00 60] Mkmrn (u. v) ic$-xf— 

(x. Y)sci=nifc:sarr&fcAt:tt, aa****) 

i. 

[ 0 0 6 1 ] H7»i, XT-yTT 1 2*>l*»Mlfc* , r 
70-- ?*-hX'i>&. XT-yTS13t1i. S«B« 

JEW** S * 2co^^7-f7'7'f ytttoQXKMBM 
****** J: 3tcXY^f— ^3 6«-^«iS-ii:"CM«Sr» 
flW6. £«WlrCtt. graHtfc^asfrfrr&iDwiK^ 
T. f-yr^X^Trte-yf-LX (09 (A) ) OTI 

f-*j"3fcXYx?-5>3 6j6*w*sii*. fiu ,r<o 
swaiKctt. ZT-ismmxcomftfoQ s k . sm 
www*** ( u(*> t*«-sct-ck**fcjMri/o* 

£ (t-&;b*>£ = 0k#*.-cv>.&) <-ot\ HtSlcliBfll 

%2cn>x7y47y4 >3a&mxim $ *i£B«ii . 

mfttt;W18i®mftl&0 1 (01 7 (B) ) tSimm 
[00 6 23 01 912. mi t&2<nx?y47y4v 
l>. 07<7)*T"/:rsi4-cte, s^^x??^^ 

Pb£1fcifJ-f£. *LT. ^yf-y^^-yMPbS- 

d^k #!;:*>. BtfW>0WIK*ttOkffiiJgL'C 
V^£. -etT. 20coa^^^->-MPa, MPbcOg 
»jSQa, QbH±SrlS^aS^|tijS:. M^xAW 
F 1 tOIEH&SfifWrfflD 1 k UCifcrtS. Z0&»H 
|6jDUi03 (A) t^t<0kRt-e*&. 
-£Jfcfr|6]Dlli. 20<7»£Qa, Qb*)*-f-5/« 

ZmLX^b. B«<^e«x-yv>f>^$^fc 
BfiH^SiP^DwHi. g»3t^WHllcft«5A { 0- 
X't>h bOifi&cOTX'ftbtlX^&nX'. ^x/v^IEil 

^hM-rX'hh. *ZX\ 07mf77Sl 5?li, 
^XACOgJfcfrfflD 1 kB«O^S*[6)Dwlk<0ia<0ft 

[00 63] IHM&SaiSCft«*&Jftri«fc 



W^$ft£20WS3B£Qa. QbOX-f- 
X\ iEmzliZ<?>\s\1&ft!g.dtfli(r)1 t 1xZ*A,X'^i,. 

i«>u 2-3<og$£Qa. QbnmmmtfwitmtiA 

RdMi-ltiX^itoX-. ^x^^SJIS^D 1 £ift£ 

|6JD lt:'&$>ZttfX'Zi>. 
[0 0 64] 01 9<oTSB£*-f JoK. ^x^cOffi^S 
#[6]D 1 k . Xx-i^t!U&Og«f|6lD s k<»)fl 
S^>>xAWFl<0IEfli^lHl!!EftS5-*L-C 

V>|>. ,I<7)^xA<O0fefcj£0 Hi. BtBEfeftStf 1 

k. ww6»3Roig»i*ffk<o«re**. Jam-tit 

If. B«EII6a«j8 1 li. ?xa*)HIWS** lfrfc* 

[0065] S«B«l*lWffim<oaSW^*i. £ d L 

^lttsf^-CSMJSil (U, V) ici^r-i^S 
(X. Y) sclc^SteftS. ifitc. xf-xfi (X. 

y> sc^jmss (u. v) ictci«aiw*ckt)"rtt 

T77T 1 1 , T 1 2X1St>1XX\Vz&£k<r)ZT- : sm. 
[0066] 05COXr-yrT 1 3Ttt. ^.r-xffigi 

k^xAjiKkcoiaoffifBaftffa^^sns. 08 

Ji. ^x^SSkXr-^fllk^^a^ftffiaS: 

^-hT-*s. a-fXT^/rs^-eii. minx? 

y47yJ t>nftH |fi]fc*>£SS3tf>*? y 

a ?y4 y^Amw^mmmm^hidizxYXT- 
i?3 6t:&®intxmmm®th. xf 77s 1 ix- 

li. Zcommz^X . /^-yvyf-y^fcfr&a.r 
klCtoT, mi<7)r>'rb-bB«MPak|5|t.B® 
A-^-y (-7-yf-y^^-y) MPcSrtfttU-rs. 
[0 06 7] 02Oli. Xf77S16, S 1 7(7)5113 
WStS^KiflHT**. ^<^JT'I±. Sl«fy7U 

i:Bi«-rsm3W3^(aMic«»wc mrnz-tx^ 
s. 

[0068] Xr-yrsl7CfcV^li. 1 

^anttfcjraj-r*. ^f77s ls-c-ii, msnz? 

y47y4vS£&?c (02 0 ) <OttEtfi*5g3*tS. 
^Ok#. m3^?7^y7'f ^Pci:77fV 
^N'^-yMPckWffiSreffili. SH<0*?7-( 7*7 
>f >-5^P a k-f>-7V- hBffiMP a ktfD&SRISkk 
^U^<0k(S^$ixl». ^t. m3f)A^7'f 77 
-{ y^Pc<ofiSli, v-y^y^A'^-yMPccoS 
^QcOttSk, miOX^7'f7'7'fy3 , ^[Pak 
r VTl^- bB«M P aC0SJ$^Q aOfflflffiBk ICS 
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^xniaztiz . 

[0 0 69] &*V%li. ^l^X^^'f^'fy^P 

[0070] XtvTS 1 9T'te, 351 fc£3?)X?7 
4 774 >££P a, Pc^Pacmf-yll 
#g{li§*t, &&-£h*tm£A (03 (A) CO&RP) 

commmt ixm^^i s 9i,zm?ztih. zn®. 
murfritmmmpit. m^Aco&.mm^tib^ 
<r>m& ( -ttcbh *t x^mm&nm'mti ) tixm 

h2-0<nX9y4 774V$.&Pai, PcCOimfrbdi 

[ 0 0 7 1 ] {ZM.£b-££&&b LTtt, -coflfe 
yMPa. MPcOgi&SQa, Q c co«t»£Q a c £ft 

a^^^n^t ixm-rizbi>x'Zi. s^k, 

X?74 754y£APa. Pci*2P£Qa, Qc«0 

+<o i -?<o££ . es^^^i^ t Lxmtz Z b 
too72j«J(S'>xAWFi<7)iiiteft®^m, lira 

U:019fc:ij*U:J:dfc, B«EHE#£/9 1 fc , Jttt 

ffcbOfc. 2oc0lf/\7-^MPa, MPc^S*^ 
Qa, Qc^Sr^jtHO^-^^^xA^EHBftK 

<? ifc8^iii:fc?rirc**. £«>*£icii. 02 

OcOT^cS-flotC, 2OC0S2&£Qa. QccOjlte 
*l6lDLl*^^COftSA^^(tHI!!BL^(6l* { , ?x 
wmmftD 1 fc LT^fflSil*. 2-?0«Jfr&Q 
a, Qc liWFttfcEW Sfifc-f- * 7V)*ra2f[6K;:#£ 
-f&?>-C, C<0ftJgA<9?)ttte, tan A0=LY/LX 
(LX, LY(if--y7V>e>yf-) T^ifeili. "7xA 
c7)iE5i^lIISfeft«(9 Hi, ■rO'>xA<7)SJ£fr|ti]D 1 1 

^r-v*ss^a*^[SjD s t<m<nn^vhh . z 

o Lxm&Jg.e 1 «rife£Lfc*£fcUi. COQICftlK 
<9 l*^Bfc<O[I]|fefcj£0 1 l.^i:(Cj:-?T, 
SfiUt^OHHS^JK 5 £ Z b i S ( 0 
19#!8) . i^H^tctt. ®5<r)X7-vTT12 (0 
7(0Xf'vrS 1 3-S 1 5 ) £«8fr-f ££i:A { 7£ 

[00 7 3] 05tf>*r '/TTl 3T(i, i3LT#^> 

titcimsbitmmARPoxT—ismm (x RP . 

Y RP ) fc, a^»>xAWFl^Effl[^[Hl«cft«^l*> 
Xr-v-'JSS (X, Y) fc>>iAlI(i, 77) t 



ti, »:wa^2T^$nS 2&7CT7 < >3£&<7>£ia<D- 

3x3ff?i|r^ixS. 

[0074] 

[»2] 

Jco»01 sin0! 0' 
[Jf r 7 I] - sin 91 co»01 0 

1 ^ r» 1. 

[0075] &±<?>mw x'^zm-tirVTyJ *> 
hfilJtraiCjo-C, Sl^l^ei 3 9 (02) fifclilT 

< a ) B«®i£ftJK£ 1 ; 

(b) ■. 

( c ) W*<?*W®tiAlS.e 1 ; 
(d) fyrv- hBfcMP a<0B«r-? ; 
( e ) tM**»*«ljftRP«>X-r-^««« ( X RP . 
Y RP ) „ 

[0076] Ue^ffifB (a) ~ (d) (i, gfltSSi: 

xf-yMt ^x^sst^s^i&ffls-rs^ 

ZtiX^l X a^xn^Ej^S^ i ifig£- 
^S*^RP<0XT-xffigfi (X RP> Y RP ) ite, 

v *>\imbXT-i;imnfm$mm.b u-cteffl? 

commv&sii, mamtxT— vmnmrnm 
&kixmztiz. ztiwmmsmmm^zz 
bizx->x, mvmtxT-itimk*? x^imbo 

fc, ^x^i^ttgcoiaa^^x^JiSffl^, Xr—i> 

jmmtzte&m.mmiz3mt?>z t t»^r«Br*s . 

[00 77] D. a$^xA£JJ|VVt 7 7 4 >-7?-r* 
>MiIK!a:02 1(±, ^iAWFl!:ffl^fc7T 

yr ^ y Mtf^ao^JiiSr^-t^ n-^- hX' 
hi. 7t4 yryj x>vmtmx'\t. Wxaw 

F1±C7)«!&C98!5&£PM1~PM1 5 (03 (A) 
fcvvceft-ejjcf ) O^xAJSP^JiSfflt. #S5^ 

[0 0 78] Xtv7S2 IT'fi, 'SS^i <fiaRlf03 

(a) opmi ) &^»rtc*o{4a*i— (f*<fist 

T, XYXr-x3 6 02 2(i, i#B 

^aSS^PM i £-£tf£ffW ( i ) 5r^-fi»B^0TS> 
I. Z<7)imvt ( i ) ti, 77 -f y»C<toTB«IlI 
l/*i«tHIi(Et7t:f^]EiUcB«S-^LTfc 

o, #{aa«, ^xAjsg^jimffl a . V ) 

X^ZilX-^&. 

[ 0 0 7 9 ] 02 1 CDX-f '/7S 2 2f{±, i— *f* { 0 
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2 2 fcSfHH±T' i »S<oa3^P M i <r>^Mi . v 
SIS&SPM i (OXf-^lSl ( £ i . ? i ) li. 8f£ 

a (S2^-fyru-bS») k LTjaflJ^lftA'f - 
yfca— ftfST. 3120-f yru-hBtftMRatl, 

[0080] aflWrM^-VjtfaortfSfi* t . X 
7 L /7'S2 4tciJV^T. -5-<^)BffiA^-y*JB®^+* 

*LT, ;^fvrS2 5£fcvvC«»l*j*>B«£rc 
BfltlsNEftKl Ut'ltBfilSrlHie-rS. 
[0081 ] ATv7S2 6T\t. a-fA^2Wf>' 

2 Of >T U- b B«M R a coBIRt- * £«J 0 * L , 
^SifcSRa^x^&ffi (£a. ^a) tttK 

[00 82] ^2cOr>rW-bB«MRa(i, 

r y r 7-r ^ >• btsr«iTffli.^<tfc* 1 <vt vrv- 

hBfcMPa (Hi 7 (C) ) t|3|tt<7)T'*-5Ti)<J: 

v\ Hilar, «B&««fi»K»i^yru-hB« 

lc, 54 (112) mi<r> 

T-yri"- nb^mp a {:m^^-y-7"/f-y^ 

[0083] ^r-y7-S2 7"CJi, m2C0Ty7]/-h 
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••/TS46^{=ffa;t^-C#l». *>Sv^i, t^T 
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[015] 4o^^ffiH»feftjSSr*-nJlBJ0. 
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[018] aa^e^tXr-^ffiS^fc^^S:^ 

mm 
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